Development profile of the heat shock response in early embryos of Drosophila.
Drosophila melanogaster embryos reared at 22 degrees C were subjected to a mild heat shock (40 min at 37 degrees C) at various ages in order to determine whether there are changes in the heat shock response during embryogenesis. The effects of the heat shock were measured by assaying (1), subsequent developmental abnormalities (2), developmental time (3), hatchability, and (4), the ability to synthesize the heat shock proteins as assayed by 35S-methionine pulse labeling followed by protein separations using both one-and two-dimensional polyacrylamide gel electrophoresis. Our data show that, first, proteins with molecular weights similar to those of six of the seven major heat shock proteins are normally found in the embryo at control temperatures (22 degrees C); second, that the pregastrula embryo (stages 2-6) is not capable of displaying any aspect of the heat shock response upon treatment, although it may possess all of the so-called heat shock proteins; third, that the complete heat shock response is acquired very rapidly by early gastrula embryos; and fourth, that the heat shock treatment brings about developmental delays and/or abnormalities, depending on the developmental stage of the embryo at the time of the treatment. These developmental abnormalities appear to stem from the failure of early embryos to completely inhibit their synthesis of non-heat-shock proteins. In the light of these findings, it becomes important not to base conclusions about the putative presence of a heat shock response in a particular tissue or developmental stage solely on the presence or absence of the heat shock proteins.